ABSTRACT -Background -Gastrointestinal symptoms seem to affect more women, due to hormonal and emotional issues, impacting the quality of life. The emotional state can affect the bowel functioning through a bidirectional communication system between the gut and the brain involving the neuroendocrine system. Altered bowel functioning and gastrointestinal symptoms can alter quality of life. Objective -The SIM study aimed to describe, characterize and quantify gastrointestinal symptoms reported by Brazilian women, their causes, feelings and impact. Methods -A structured electronic questionnaire was developed following qualitative phase for semantic formatting, and was administered to volunteer women in ten Brazilian cities. Descriptive and Bayesian statistics analyses were used. Results -From the 3029 respondent, 66% reported gastrointestinal symptoms. The most prevalent symptoms were gases (46%), abdominal distention and constipation (43%). The main causes were lifestyle and eating habits. Gastrointestinal symptoms affected quality of life in most women (62%), especially constipation (mood (89%), concentration (88%) and sexual life (79%)). Most common solutions were drinking water, teas, eating foods rich in fiber and probiotics. Conclusion -Gastrointestinal symptoms are highly prevalent in Brazilian women and negatively impact different aspects of quality of life (mood, concentration and sexuality). The bowel is an important emotional catalyst that can modulate the psychologic behavior. Better understanding of the interaction between the gut and the brain should help in the management of gastrointestinal symptoms to improve women's quality of life. HEADINGS -Gastrointestinal tract. Women's health. Quality of life. Surveys and questionnaires.
INTRODUCTION
Gastrointestinal (GI) symptoms are quite frequent in the population, and some of the symptoms are common, such as constipation, diarrhea, bloating, abdominal pain and distension, although their prevalence are little known, mainly in Latin countries (4, 10, 18, 23, 33, 36, 38, 40) . Gastrointestinal symptoms encompass different digestive symptoms that are widely observed in the general population (38, 40) . The type, frequency and intensity of these symptoms vary between subjects (23) , and may impact their daily life (38) . Abdominal pain/discomfort and bloating are often reported as the more troublesome and frequent symptoms, especially in patients with irritable bowel syndrome (IBS) (4, 36) . Due to hormonal issues, it is assumed that women are most affected by them, especially with regard to constipation (32) . When these symptoms, generally associated to multiple factors, cannot be explained by any abnormality in the structure of the organs or biochemical markers, the GI symptoms is defined as a functional bowel disorder, such as irritable bowel syndrome (IBS) and functional constipation (6, 10, 12, 21) . When the etiology of the problem is related to the structural or biochemical function, the problem is defined as organic (10) . According to Costa et al. (10) , differentiate a functional bowel disorder from an organic disease is essential to alleviate the impact on the lives of patients and the public health service.
The installation of functional bowel disorders is directly related to lifestyle, and insufficient physical activity and poor diet are factors that can determine this scenario (16, 32) . The emotional and stress state of the subject, factors comprising the lifestyle, are also closely related to GI symptoms (17, 20, 30) . Women seem to be more affected emotionally and have their quality of life (QoL) more affected by them than men (1) . The perception of the bowel may be affected by the emotional state of the individual. Currently, the study of the relationship between the bowel and brain is being widely spread. In the gut-brain axis, there is clear reciprocal relationship between these two major organs, where the operation of one influences the other. The corticotropin-releasing hormone -serotonin -is an important mediator of stress responses, influencing the brain and bowel (17, 20, 21, 30) . The neuroendocrine system, and in particular, serotonin, are currently considered relevant factors in the context of GI symptoms because they relate to the functioning of the bowel (10, 14, 22, 24) . The literature has shown that the composition of the intestinal microbiota also interferes with brain activity in humans, especially in the regions that control the sensations and emotions (39) . Understanding how the QoL of healthy subjects can be affected by GI symptoms is an expanding area of research (18) , with experimental designs drawn by the fascinating organic relationship of the gut-brain axis. In this context, this study is justified by the scarce scientific literature on intestinal health of Brazilian women, especially in relation to the prevalence of GI symptoms and their impact on the QoL of the female population. The purposes of this study is describe, characterize and quantify the main GI symptoms reported by Brazilian women, their causes, the sensations related and the impact of these GI symptoms on the Brazilian women QoL, as well as the solutions adopted by women against the GI symptoms.
METHODS
Observational study on a national scale, conducted in two phases, as follows.
Qualitative phase
This stage aimed to characterize the main profiles of women who reported GI symptoms and identify how these women expressed such problems, through sensations and images. Individual interviews with psychologists (lasting an hour and a half) and individual journaling for 15 days were conducted with 21 female volunteers (aged from 25 to 70 years, in the city of São Paulo). At this stage, through the journal, the women were able to report in depth the feelings in the very moment they were experiencing them, also expressing their feelings through drawings and images. In the interviews, it was possible to access and discuss the individual experiences of each one of them.
Quantitative phase
Based on the results obtained in the qualitative phase, we structured a questionnaire entitled "Tell us the story of your latest GI problem" with 49 questions. At the beginning, through a list of symptoms, the women were asked to indicate the different GI symptoms that might concern them in general and to report whether they were "often", "occasionally" or "not at all" concerned by GI symptoms. After that, the questionnaire focused on the most recent GI symptom and asked to the women identified it from a list of usual symptoms previously described, associating this GI symptom with a series of pictures and images representing their sensations during the episode (7, 8) . The questionnaire was very didactical including general instructions at the beginning and at the sub sections in order to facilitate the understanding and the questions were focused on time, place of occurrence, severity, supposed trigger and consequences (social, emotional and physical) of the last GI symptom experienced, including the main strategies adopted to management the situation. The language was friendly and the structure was multiple choice. Here is an example of a question and the possible answers showed in Figure 1 .
The questionnaire was made available electronically (web survey), self-administered, for women to access and fill in their homes, what facilitated the ability to complete the survey in the privacy of their homes and anonymously which encourages more truthful answers and the ability to complete the survey at the respondent's convenience.
In this data collection way (web survey), the respondents were not influenced by the interviewer, and the information could be collected in a variety of locations from a large number of respondents (sample size) with increased power of the statistical analysis. The sample consisted of 3.029 women who were selected voluntarily, to achieve a number of 2.000 women who reported some GI symptom. Pregnant women and those who had very serious digestive complaints were excluded. The selected women were from ten Brazilian capitals (São Paulo, Rio de Janeiro, Belo Horizonte, Curitiba, Porto Alegre, Salvador, Recife, Fortaleza, Manaus and Federal District-Brasilia), aged from 18 to 60 years, of classes A, B and C according to the economic classification criteria in Brazil, of the Brazilian Association of Research Companies (ABEP) (11) .
Statistical tests
With the descriptive statistical analysis, we obtained the frequency of GI symptoms, when they occurred, the reported causes, symptoms and sensations attributed by women, commonly used solutions and impact on QoL.
By grouping the type of symptoms, with Bayesian statistical analysis, we defined sets (clusters) of GI symptoms and their consequences related to age group, social class and regions of the country.
RESULTS

Qualitative phase
Four women profiles were identified based on their behavior in relation to the way they related to the GI symptoms they reported. These profiles have been defined from the way of involvement women had with their GI symptoms, which moved in a shaft that went from emotional to rational; and how women dealt with the problem, what was its management measures, which transitioned from functional to emotional. Figure 2 shows the main charac- In the week At the weekend I was at home I was outside home Today/yesterday One week ago 2 weeks ago 1 month ago More than one month ago FIGURE 1. Example of possible answers, where only one choice was possible, to the questionnaire question: "Describe your circumstances when your latest GI problem you are telling us about started" FIGURE 2. Women profiles identified in the qualitative phase teristics of the four profiles found: fatalistic, experts, anxious and undisciplined. Based on the reports of these women, four categories of GI disorders were also identified (constipation, diarrhea, gastric heaviness and abdominal distention), as well as how women expressed such problems through sensations reported and images associated with these problems (Figure 3 ). Important findings were reported by the women during this study phase: i) to go to the bathroom outside home is an obstacle to meet their physiological needs; ii) they feel fear and shame, when other people could notice what they were doing in the bathroom.
Quantitative phase
Of the 3029 women who responded to the questionnaire, 2000 reported GI symptoms, that is, two out of every three women. Of these, 46% reported having the problem weekly, 8% monthly and 12% every two months or less. Most women (72%) stated that the problems occurred during the week and almost half (42%) reported having the last GI symptom less than a week before.
The respondent study sample who reported GI symptoms showed the following distribution according to age group: 48% between 18 and 29 years, 28% from 30 to 39 years, 15% between 40 and 49 years, and 9% between 50 and 60 years. According to the classification by the Brazil criteria (11) , 17% of women were from the social class defined as A, 51% belonged to class B and 32% to class C (considering the respondent study sample). The geographical distribution of the respondent sample was 3% in the North, 10% in Northeast, 7% in the Midwest, 63% in the Southeast and 17% in the South regions.
Among the causes for GI symptoms, those related to lifestyle that were reported most frequently were stress (61%) and insufficient physical activity (52%). Among the causes related to eating habits, 77% of women reported the consumption of fatty foods as the main cause of GI symptoms, and 46% of them said it was the sparkling water or soft drinks. The hasty lifestyle that includes the work routine and lack of time was mentioned as a major impediment for women to adopt a healthier lifestyle, controlling stress, practicing more physical activities and having a more balanced diet. Women mentioned some specific situations as aggravating to the problem, as eating in a hurry, staying seated for long periods, anxiety and stress.
Sensations reported in this stage of the research were quantified as shown in Table 1 , which also displays the images associated with the sensations as they were presented in the questionnaire. 
Categories
FIGURE 3. Main sensations and images associated with the categories of gastrointestinalconditions
According to the typology of the symptoms, the Bayesian statistical analyzes defined 13 sets (clusters) as shown in Table 2 . The most prevalent symptoms were gases in 46%, and abdominal distention and constipation, both in 43%. The sets (clusters) most prevalent in the age group from 18 to 29 years were the clusters 2, 6 and 11. The cluster 1 was the most prevalent for the age groups from 30 to 39 years and from 40 to 49 years. For the age group from 50 and 60 years, the most prevalent was cluster 7. There was no statistical difference between them for social class and geographic region.
Most women (62%) reported that GI symptoms affected their QoL in general. Almost 70% of them said that the problems interfered in the mood, 66% said they affect the concentration and 57% state they affected their sex life (Figure 4 ). Assessing specifically women who reported any problem related to the slow intestinal transit time, it was found that the impact on their QoL was even more significant: for 89% there was an impact on mood, for 88% there was an impact on concentration and for 79% on sexual life. In an effort to "solve" the disorders, 73% of women reported drinking water, 40% reported taking herbal tea, 38% reported eating foods rich in fiber, 36% reported consuming probiotic yogurt, 34% reported eating papaya and 33% reported eating yogurt was the strategy adopted. None of the women who answered the questionnaire sought medical help to solve GI symptoms. They justified this behavior with the reasons described in Table 3 . 
DISCUSSION
The SIM (Women's Gastrointestinal Health) study allowed for the first time a representative and comprehensive evaluation of the intestinal health of Brazilian women, once that this study is the first one done in country and also in Latin America on this topic. According SIM study, in Brazilian female population, the GI symptoms are related by two-thirds of women, affecting their QoL, showing that this is an important topic to be discussed and addressed in medical community. The main GI symptoms reported were functional and the main causes attributed by women were those related to lifestyle and to eating habits, affecting their QoL in general (mainly mood, concentration and sexual life).
According Longstreth et al. (23) , the IBS symptoms are predominant in female population occurring in 10% to 20% of adults and adolescents around the world, and these symptoms come and go over time impacting QoL. The main symptoms are bloating (present in 96% of IBS patients, more prevalent in women); constipation (present in around 30% of people throughout the world and also more common in women); and functional diarrhea.
In Brazil, in a recent cross-sectional study performed in Florianópolis with 605 women, with 40 years old (median age), visiting a public health service for reasons that were not related with GI symptoms, the constipation was self-reported by 24.5% (32) . Around the world, in a cross-sectional study in the USA, through telephone survey, 2510 subjects (men and women) answered questions about their GI symptoms in the month previous to the research, focusing on the frequency, duration, intensity and impact of symptoms, and 40.5% of respondents reported having had one or more symptoms in the previous month (33) . A study conduct in Netherlands, shows that 26% of the population reported GI symptoms, with a higher prevalence among female population, and flatulence (71%), bloating (63%) and borborygmi (60%) were the most frequently symptoms (38) . In a survey performed by Silva et al. (35) , it is estimated that constipation affects from 2% to 28% of the population in Western countries, and it is difficult to estimate the true prevalence of this problem because there are different classifications for diagnosis. These studies reinforce the importance of findings of this SIM study, where 66% of the Brazilian women had some type of GI symptoms with significant impact on their QoL.
The causes of GI symptoms considered functional are related to multiple factors, and lifestyle seem to be play an important role in this process (2, 21, 34, 35) . It is known that diet composition is extremely important to bowel function (16) and the stress also exerts great influence on the functioning of the GI tract (17, 20) . Also, the lifestyle is a factor responsible for the composition of the intestinal microbiota (3, 25) and stress can directly affect its composition (5, 30) . According to Bailey et al. (5) , exposure to stress affects the stability of the microbiota and may result in bacterial translocation. The diet also changes the composition of the microbiota (19) , which in turn can determine bowel function. According to Annalisa et al. (3) , intestinal microbiota is influenced by several factors such as age, diet habit and lifestyle.
The human body is populated by a multitude of microorganisms called human microbiota. They inhabit surfaces of the human body (5) , with a genetic diversity superior to men, since they make up to 100 trillion cells, which is ten times more than the number of human cells (27) . Many of these microorganisms are part of the intestinal microbiota, with over 500 species of bacteria, which due to such expressive characteristics have an ability to interact with their host, impacting their health and well-being (5, 6, 9, 15, 18, 25, 27) . The composition of the intestinal microbiota may be related to GI symptoms, mainly related to abdominal pain and abdominal distention. According to Jalanka-Tuovine et al. (18) , subjects who had abdominal pain showed five times less Bifidobacterium than those without pain. Also, may be related with well-being. In a study with rats, Bercik et al. (6) concluded that the composition of the intestinal microbiota influences behavior and brain chemistry, and GI symptoms and intestinal dysbiosis can contribute to psychiatric disorders. Tillisch et al. (39) conducted a study with women to investigate the relationship between brain function and probiotic yogurt consumption, which acts in the modulation of the intestinal microbiota. The authors concluded that the consumption of fermented yogurt with probiotics (for 4 weeks, 250 grams per day) interferes with brain activity, with greater emphasis on regions of emotions and sensations (39) . It is important to note that the way the slow intestinal transit is seen in society directly affects the occurrence of GI symptoms and may even be their cause. This fact is seen as a taboo especially among women and has a psychological impact, since in this SIM study (during the first phase) they reported that the fact of having to go to the bathroom outside home is an obstacle to meet their physiological needs. Thus slowing the defecation reflex, an essential factor that causes constipation. The anal sphincters are a complex system between the inner smooth muscle, the striated muscle and the external puborectalis muscle, which are organized to execute fecal continence mechanism in conjunction with a network of nerves and the central nervous system (28, 29, 31) . According to Rajasekaran et al. (29) , the internal smooth muscle is primarily responsible for the pressure of the anal canal on rest and the external striated muscle has greater responsibility on the increase in anal canal pressure, with voluntary tightening of the sphincter. The behavior of inhibiting the reflection of the anal sphincter, slowing it, can contribute to constipation. According to Oliveira et al. (26) , constipation is more prevalent in women, and among the factors that could explain this scenario, in addition to psychological and hormonal issues, are births and gynecological surgeries that can damage the pelvic muscles and their innervation. In postmenopausal women, genital prolapses are more frequent and also help to explain constipation (26) . The emotional aspect related to the functioning of the bowel is often overlooked, but imprints an important relationship with it (17) . Serotonin, a hormone related to wellbeing sensation, is closely related with the bowel (10) , since most of this hormone is synthesized, stored and released in the intestine (24) . The enterochromaffin cells are neuroendocrine cells in the mucosa of the GI tract and are responsible for the serotonin synthesis (14, 22, 24) . According to Mawe and Hoffman (24) , serotonin is altered in patients with GI symptoms, especially with the slow intestinal transit, a factor that impacts the individual's wellbeing sensation. The corticotropin-releasing hormone acts on the gut-brain axis, mediating stress responses and influencing both brain and intestine, and the perception of the latter is affected by the emotional state of the subject (17, 21, 30) . The age range is related to gastrointestinal symptoms and their occurrences. In the present study, it was observed that the symptoms of clusters 1 and 7 were the most frequent in the age groups that includes the menopause and postmenopausal period (ranging in this study from 40 up to 60 years). These sets (clusters) are the ones that concentrate the largest combination and variety of symptoms, which might be related to the tangle of feelings that affect women in these age groups due to the hormonal decline that is characteristic of menopause.
Empirically, women relate dietary factors as an adjunct in the solution of GI symptoms. In addition to the increased consumption of fiber and water (34) , probiotic yoghurt is an important factor in the improvement of GI symptoms, since the probiotic microorganisms are able to modulate the intestine microbiota and determine bowel function. In a review study conducted by Waitzberg et al. (41) , the authors evaluated two clinical trials on the action of a fermented milk product with Bifidobacterium animalis lactis CNCM I-2494 and four other probiotics on the health of the host, especially with regard to digestive health and the functions of the GI tract. It was found that consumption of the product for four weeks had health benefits for healthy women, with a significant decrease in GI symptoms and increased digestive comfort (41) . Probiotics, by imprinting a relationship with the intestinal functions, contribute to the health and wellbeing of the subject (9, 13) . This fact was also observed in the SIM study, where some women were using probiotics to solve their GI problems, especially those with slow intestinal transit.
Negative impact on QoL in healthy subjects can be one of the disorders generated by GI symptoms (18) . In a Brazilian study, performed in Florianópolis, with 605 adult women, visiting a public health service for reasons that were not related with GI symptoms, 25.1% had the diagnosis for constipation and about 80% of them stated that constipation had medium or great interference in their lives (32) . The SIM study showed similar results, where GI symptoms affected the QoL in general of the most of the evaluated women.
Around the world, other studies showed similar data. In a study conducted in France with 253 subjects with IBS, through telephone survey, Amouretti et al. (1) found that those subjects with IBS had lower QoL scores, statistically significant when compared with the French general population. Low scores in HRQoL (Health-Related Quality of Life) were correlated with greater intensity of abdominal pain and discomfort. The same results were found in Netherlands, comparing the population with and without GI symptoms: the impact on the QoL was significantly more negative in the population with GI symptoms (P<0.01) (38) . Another study of Sandler et al. (33) showed that 65% of respondents reported that the symptoms had moderate to severe intensity and that these symptoms affected daily activities, impacting significantly the day-to-day life of the American population studied. Daily activities such as work, are affected by GI symptoms, which impacts on the economy. In a study by Sun et al. (37) , with data from the National Health and Wellness Survey (NHWS), where 1.430 subjects had chronic constipation, the authors found a statistically significant impact (P<0.01) of this health condition with the loss of productivity at work, with more absenteeism in those with chronic constipation compared with the control group (9.08% vs 5.20%).
GI symptoms are seen as harrowing and stressful by most women. According to Amouretti et al.
(1) , women's QoL is most affected by GI symptoms. Once the GI problem happens, many women deal with it with distress and anxiety, which acts against the improvement of symptoms and so on in a vicious cycle, a behavior complicating the other, confusing cause and consequence of the problem. As previously mentioned in results section, most of women said that their problems occurred during the week, i.e. on working days, which may be related to the period of increased stress and haste of women. Anxiety and depression are related to mood swings, which have great influence in the GI tract, contributing to the occurrence of functional bowel disorders (17) . Besides this psychological scenario of stress and anxiety, feelings of shame are assigned to the act of defecating. Some women in the SIM study said (in the first phase) that the mere fact that other people could notice what they were doing in the bathroom, make them feel fear and shame. Such event can be explained precisely by the association of evacuation to the feeling of rejection, threatening the human search for belonging and acceptance. For Sandler et al. (33) , women were more likely to report their problems than men when they were not related to the stool itself, but for diarrhea or sift stool, the numbers were similar between women and men (27.1% vs 26.7%) (33) . This relationship between the stool and the emotional commitment was also reported by Amouretti et al. (1) , who observed in his study in the French population that subjects with diarrheal IBS had a worse emotional domain score in HRQoL when compared to the scores of individuals with IBS with constipation predominance.
Functional bowel disorders should not be seen as less important neither by the population that suffers from them or health professionals. The education of professionals on the matter, with the correct and transparent approach to the subject with their patients can ease the intensity, frequency and duration of them. It is known that the adoption of a healthier lifestyle, effectively contributes to the treatment of functional bowel disorders (2, 21, 34, 35) . It is the role of health professionals to advise and recommend to their patients the adoption of a healthier lifestyle, an attitude that would cause them to have an adequate motility and consequently decrease the consumption of laxative medications. The exceptions would be for those with chronic constipation, where laxatives are indicated, under medical supervision, as initial part of the treatment (34) . The misuse and abuse of laxatives may cause unnecessary side effects and major impacts on the health of subjects, since these substances can cause side effects and change motor, secretory and absorptive functions of the GI tract (2, 34) . Is important to reinforce that the SIM study is the first one done in Brazil and Latin America, allowing a representative and comprehensive evaluation of the intestinal health of Brazilian women for the first time. Its data allow some considerations: i) educational measures are necessary for clarification of the population that bowel function is a normal physiological function, which acts directly to the proper functioning of the organism as a whole, including the mental and emotional aspects; ii) besides the general population, health professionals should be better instructed to have a more transparent approach to GI symptoms with their patients, which certainly ease the psychological impact of talking about this topic, as well as physiologically abbreviate intensity, frequency and duration of GI symptoms; and iii) its demystifying is critical, as it is still seen as a taboo by society, especially in the female population.
One of the main limitations of the second phase of the study, related to the way of questionnaire administration (web survey), was the possible lack of access to the Internet. Also, language, cultural differences and regional expressions that exist in the different parts of the country, and the potential for respondents to misunderstand questions or the terms being used. In this survey, the use of items that were easy to understand and images to facilitate communication, minimized this latter risk.
CONCLUSION
This observational study on national scale shows that GI symptoms are present in the day-to-day life of two-thirds of Brazilian women without social class distinction and in all regions of the country, affecting more significantly their QoL. The main GI symptoms reported were functional and the causes attributed by women were those related to lifestyle and eating habits.
Most of the evaluated women reported that GI symptoms affected their QoL in general, affecting mainly mood, concentration and sexual life. Such evidence allows to conclude that the bowel, because of its tenuous connection with the brain, becomes an important emotional catalyst, and may modulate negatively the psychological behavior of women, giving rise to a psycho-physiological vicious cycle that begins with negative feelings such as low self-esteem, stress, distress, anger and anxiety, triggering intestinal discomfort, which through their physical symptoms, reports the internal imbalance in the female body. Thus, uncomfortable with the GI reactions, the QoL of these women is directly affected, which invariably aggravate and make chronic the emotions that stimulate the initial cycle.
Social standards and lifestyle directly affect the female perspective on the intestine as an organ. The confrontation of the taboo of evacuating as a natural need is critical, requiring public awareness that the intestine is part of the body, and that with all its complexity of operation, it has immense relevance.
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